This article investigates the effects of work-family policies on motherhood employment and wage gaps. We study twenty-eight European countries, including Central and Eastern European countries. We show that unless the leave period is exceptionally long, enhanced childcare and leave policies help women combine family responsibilities with paid work. The positive effect of leaves is, however, much weaker in countries where childcare is limited. In these countries, improving access to childcare is therefore a more efficient policy than offering extended leaves. Because extended leaves encourage women to stay outside of the labor market, they are found to lead to wage penalties.
Introduction
While across the globe the trend in female labor force participation is positive, rates of participation differ significantly across countries . Similarly, although the gender wage gap has decreased in recent years, levels of gender wage inequality still vary greatly in international comparisons. Moreover, the labor market inequalities between parents and childless individuals differ across countries. For example, Harkness and Waldfogel (2003) , Davies and Pierre (2005) , and Budig, Misra, and Boeckmann (2012) report different wage inequality levels between mothers and childless women for several different economies. Harkness and Waldfogel (2003) and Boeckmann, Misra, and Budig (2015) also find that economically developed countries differ in terms of the mother-non-mother gaps in employment and hours worked. Previous research has suggested that the documented country-level variation in so-called family gaps may be attributed to macroeconomic determinants, such as overall wage inequality, labor market flexibility, or women's Halldén et al. (2016) also relates motherhood wage gaps to work-family policies, observing that countries in which a long period of paid maternity leave is available tend to have relatively low levels of wage gaps.
Moreover, it is not just the length of the leave period, but the financial benefits women receive during the leave period that influence whether mothers return to work. If the financial benefits women receive during the leave period are generous, they may be incentivized to take a longer leave, which may in turn discourage them from re-entering the labor market. On the other hand, the option to take a long period of leave that is unpaid or poorly compensated, such as homecare leave, may encourage low-paid women to drop out of the labor market for longer periods. When this type of leave is available, women from the top end of the earning distribution may have certain financial incentives to avoid using the entire period of leave available, and to return to work earlier.
In addition to leave policies, the availability of institutionalized childcare is likely to increase mothers' employment continuity, leading to mothers being less disadvantaged relative to childless women (Boeckmann, Misra, and Budig 2015; Keck and Saraceno 2013) ; and, ultimately, to higher employment rates among women in general (Pettit and Hook 2005, 2009 ). Like leave policies, having access to childcare services positively influences mothers' labor market reintegration, and is thus also likely to affect their wages. In particular, it may be expected that higher levels of childcare availability, which tend to increase the probability that mothers will return to work after having a child, will result in a lower wage penalty for mothers (Halldén et al. 2016; Pettit and Hook 2005 ). Additionally, a higher level of provision of institutionalized childcare may lead to higher productivity and effectiveness among workers who have children, which may in turn result in a wage increase.
Yet, it is important to note that leave and childcare policies interact with each other, and that the availability of both leave entitlements and childcare services may have different effects on women's labor market outcomes. This argument, which was first made by Leitner (2003) , is reflected in the typology of family policies she developed.
2 According to Leitner, policies are characterized by their familialistic nature: familialistic policies-which are defined as providing for a generous scheme of paid parental leave entitlements-are intended to strengthen the caring function of the family; while de-familialistic policies are characterized by the provision of extensive public childcare services, and are designed to lighten the burden of this responsibility on families. Based on this argument, it may be expected that when the state explicitly supports families in their caring functions by providing long periods of leave, while failing to provide a sufficient number of places in childcare facilities, mothers will not fully reintegrate into the labor market, and the motherhood gap in both employment and wages will be greater. In such a case, having the option to take a long period of leave might have stronger disincentive effects than in a case where women have the option to use childcare provided in care facilities. On the other hand, unless the period of leave is very long, having the option to stay home to care for a newborn may help women balance their work and family obligations, especially if access to childcare services is limited. Thus, if levels of childcare provision are low, moderately long periods of leave may support the labor market reintegration of mothers.
In this article we test theoretical links between work-family policies aimed at parents, and the labor market consequences of motherhood in Europe, which are outlined earlier. The present work complements existing comparative research in three main ways. In particular, this research:
(1) identifies motherhood employment and wage gaps, defined as the effects of childrearing on women's employment status and wages, for a set of twenty-eight European countries, which include both Western European and CEE countries; (2) tests the relationships between motherhood employment and wage gaps and selected work-family policies; (3) tests the implications of the interaction of leave and childcare policies in relation to motherhood employment and wage gaps.
Data
For the estimation of country-specific effects of childrearing on women's employment status and wages, we use data from the EU-SILC longitudinal dataset. The EU-SILC dataset is a rotating four-year panel, in which each year, one-quarter of the total sample is replaced with new respondents. The data are currently collected for twenty-eight EU member states, as well as for Iceland, Turkey, Norway, and Switzerland. Due to data quality, the analysis is limited to twenty-eight countries: twenty-six EU member states (except for Germany and Croatia), Norway, and Iceland. The years covered vary by country, and the maximum time span covers the years [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] . The CEE countries that are covered by the survey include Estonia (2004 Estonia ( -2012 , Latvia, Lithuania, the Czech Republic, Poland, the Slovak Republic, Hungary (2005 Hungary ( -2012 , Bulgaria (2006 Bulgaria ( -2012 , and Romania (2007 Romania ( -2012 . Given the differences in the years covered across countries, the analysis is based on the longest time frame that is available for each country. 3 Although the EU-SILC dataset is large and is comparable across a number of countries, the coding of the data on individual labor market activity has several problems. In particular, in the EU-SILC data, an individual on maternity leave is still considered employed, but an individual who is on parental leave is treated as non-employed. In addition, any income an employee receives while on maternity leave is counted as earnings, and it is not separated out as a maternity leave benefit. If these issues are not accounted for, the employment status and the derived wages of an individual who has an additional child during the data collection process may be inaccurately specified. To eliminate these embedded data problems, we impose several restrictions. First, we limit the sample to individuals who were interviewed for four subsequent years, and who had an additional child between the first and the second year of the survey. We then focus on the employment status and earnings of these individuals in the first and the last years of the four years observed in the data. For the individuals who did not become parents, the observations for the first and the last years are also retained. Examining the mothers' labor market situation three years after the birth of an additional child should eliminate potential biases stemming from incorrectly assigned employment status and incorrectly specified earnings, as the total length of the period of leave available to mothers is, on average, seventy-six weeks (nineteen months), which is shorter than three years. Following previous research, the sample is additionally restricted based on women's reproductive lifespan; thus, the final sample is limited to individuals aged sixteen to fifty. The final sample size for each country is given in tables A1 (for the employment analysis) and A2 (for the wage analysis). These tables also present the means of the key variables involved in the analysis.
In order to determine the size of the motherhood penalty in pay, we focus on hourly wages, rather than on annual or monthly salary, which does not account for the number of hours worked. In the EU-SILC longitudinal data, information on hourly wages is not provided directly, but it can be derived using data on earnings and working time. This is done in three steps, based on a procedure developed by Engel and Schaffner (2012) . First, given that the information on earnings refers to an income reference period-which in most cases is the previous calendar year-each individual is assigned her lagged annual (gross) earnings. The transformed annual earnings are then treated as annual earnings for the surveyed year. In the second step, monthly remuneration is derived based on the reported number of months spent in full-time or part-time employment and transformed annual earnings. Finally, in the third step, the hourly wage is obtained by dividing the monthly salary by the quadruple of the average working hours per week. To ensure comparability, the wage measure is expressed in constant prices from 2005 in euros, using the exchange rate provided by Eurostat.
Data describing macro-level determinants and family policies are extracted from several sources. Since the focus of this research is on the role of workrelated family policies, the following key policies are considered: (i) the total length of the paid leave period available to mothers; (ii) the length of the maternity, the parental, and the homecare leave periods; (iii) the length of the paternity leave period reserved for the father; and (iv) the level of childcare provision.
Information on the length of paid leave periods is obtained from the OECD Family Database (2016) , and is supplemented with data from the Multilinks dataset (2011), which contains information on social policy indicators for almost all of the countries covered in this research. More specifically, for the countries that are not covered by the OECD database, information on leave length is obtained from Multilinks. 4, 5 The variables concerning leave length are measured in weeks; and, in the case of parental leave, they relate to the longest period available (the so-called "long" option). The data on compensation levels during the leave periods are also extracted from the Multilinks database, and are additionally supplemented with information from country reports on leave policies provided by the International Network on Leave Policies and Research and the European Parliament (2015) . 6 The information on childcare provision is derived from Eurostat data (2016). Childcare provision is measured by the coverage rates of children in public and private care, including both full-time and part-time enrollment. Two measures that differentiate between the ages of children are used: (i) aged 0-3 years, and (ii) aged 3 years to school age. 7, 8 Other variables that capture country effects include variables that describe macroeconomic conditions and cultural determinants. These variables are included using data from the Eurostat, the World Bank, and the ILO LABORSTA databases. Cultural determinants are measures by an indicator defined as the share of the population who agree with the statement that a preschooler suffers when a mother works. This information is derived using three data sources: the 2008 European Value Survey and the International Survey Program for the years 2002 and 2012. 9 Detailed characteristics of family policies and summary measures for key macro-level variables are presented in tables A3 and A4. Figure 1 additionally summarizes the country-level variation in the average total paid leave period and the childcare coverage rates for children aged 0-3 years. As is shown in figure 1 , accounting for the CEE countries introduces a greater degree of variability in work-family policies, as most of the CEE countries offer very long periods of leave, but low levels of childcare for very young children; by contrast, in most of the Western European countries, the leave periods are substantially shorter, and institutionalized childcare services are more generous.
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Methodology
Previous research that focused on the motherhood gap tended to rely on panel data estimation methods, such as first difference or fixed effects models (Anderson, Blinder and Krause 2003; Budig and England 2001; Gangl and Ziefle 2009; Korenman and Neumark 1992; Nizalova et al. 2016; Waldfogel 1997) . The rationale for using such models is that they allow for the elimination of time-invariant unobservable individual characteristics that influence both the number of children the woman has and the woman's labor market outcomes, and that may therefore bias the results. Such unobservable factors include, for example, career aspirations and individual preferences regarding work and family. We follow this approach, and also estimate the fixed effects (FE) models as follows:
(1)
In these equations, the dependent variables are defined as indicating whether the individual is currently working (equation 1) and the logarithm of an hourly wage (equation 2). 11 An individual is considered to be working if she reports being in full-time employment, part-time employment, or selfemployment. The logarithm of hourly wage reflects the wages of employees only (both part-time and full-time employees). The key independent variable is children, which is defined as the number of children. The main coefficients of interest are a 1 and b 1 ; which show the impact of having an additional child on the probability of employment, and the percentage impact of having an additional child on the hourly wage rate. Vectors X and Y stand for other relevant determinants of employment and wages, including marital status, a Cross-Country Evidence on Motherhood Employment and Wage Gaps measure of non-labor income from financial assets, a binary indicator of the spouse's employment status, a binary indicator reflecting the presence of a mother/father in the given household (vector X), labor market experience, marital status, an indicator for part-time work, and occupation (vector Y). Occupation is measured using four dummy variables: (i) highly skilled non-manual, (ii) lower skilled non-manual, (iii) skilled manual, and (iv) elementary occupations, as defined in Whelan et al. (2013) . Non-labor income includes income from rents, interest, dividends, and profits from capital investments. Part-time is an indicator defined as a dummy variable equal to one if an individual reports working part-time (self-identified measure). Both models include year fixed effects. The error terms consist of individual timeinvariant factors (h i and l i ), which are not observed in the data, and which may correlate with the number of children, and individual-and time-specific errors (# it and n it ). To determine the country-specific effects, the models are estimated separately for each country included in the sample.
In addition to the fixed effects model, and as a robustness check, the models are also re-estimated using the Hausman and Taylor method (1981) . The Hausman-Taylor (HT) model is a modification of the fixed and the random effects panel data methods, in which the identification relies on instrumental variables derived within the model. Unlike the fixed effects model, this model allows for the direct inclusion of observable variables that do not change over time (e.g., education), and variables that do change in the same way as time (e.g., age). Thus, these models also control for age, education (grouped into four dummy variables, as described in the notes in table A1), regional dummies (defined based on NUTS2 level), and the degree of urbanization (measured by three dummy variables for densely, moderately, and thinly populated areas). 12 As an alternative to the standard fixed effects model, the HT model has recently been used in an analysis of family policies and motherhood wage gaps by skill level reported in Halldén et al. (2016) .
Following the estimation of country-specific motherhood gaps, the focus of the analysis moves to the role of work-family policies in explaining crosscountry differences in the estimated effects. The relationship is assessed using regression analysis that relies on the re-estimation of equations (1) and (2) for a pooled sample of countries. The effects of policies are then determined by interacting policy measures with the variable measuring the number of children. The estimated parameters on the interaction terms show how the effect of having an additional child is influenced by specific policies, controlling for individual characteristics. Because the FE model allows for a more straightforward application of interaction terms than the HT model, only this model is applied in this part of the analysis.
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The pooled models also control for other macroeconomic factors that can drive levels of inequality. For equation (1), these determinants include the country-level and specific to each year shares of public sector employment, the shares of female temporary employment, the shares of female part-time employment, and GDP per capita. The shares of public sector employment and of female temporary and part-time employment aim to capture countryspecific labor market flexibility; while GDP per capita is intended to capture overall macroeconomic development. For equation (2), the determinants include the country-level and specific to each year Gini coefficients, the female employment-to-population ratios, the shares of public sector employment, and GDP per capita. The Gini coefficients represent a measure of overall income inequality, since it is likely that greater levels of inequality due to motherhood can arise from higher overall income disparities (Budig and England 2001; Mandel and Semyonov 2005) . The female employment-to-population ratio captures women's involvement in the labor market, as wage inequality may also stem from women's employment selection and low overall labor market participation (Olivetti and Petrongolo 2008) . The share of public sector employment is included in the analysis to reflect the "discriminatory" side of the labor market, based on the assumption that wage inequality levels may be smaller in countries where the governmental sector makes up a substantial share of the market (Blau and Kahn 1999; Borjas 2002; Kahn 2000) . In line with culture-based theories, which posit that female labor market activity is related to cultural attitudes and values, which may vary based on existing gender relations and arrangements (Fernandez 2007; Fortin 2005; Kremer 2007; Pfau-Effinger 1998) , all of the models additionally control for cultural differences, and include the culture indicator, as described in section Data.
Based on the related literature, the effects of length of the leave period are modeled while allowing for non-linearity; i.e., including the length of the leave period and its square. The analysis accounts not only for the length of the period of paid leave, but also for the level of compensation. However, as in Keck and Saraceno (2013) , the analysis does not rely on the so-called effective leave or full-time equivalent metric, which is defined as the duration of the period of paid leave weighted by the level of compensation. This is because such a measure gives equal weight to two very distinct options: long but poorly compensated periods of leave and short but generously compensated periods of leave, which is especially important when we are dealing with both CEE countries and Western European countries. In light of these considerations, and following Keck and Saraceno (2013) , we account for the income replacement rate by distinguishing between parental periods of leave with low (less than 60 percent) and high (60 percent or more) income replacement rates. For maternity leave, we do not separate the leave entitlements into well-paid and low-paid categories, but instead examine the length of the leave period while controlling for the compensation rate, as in most countries the income replacement rate is higher than the 60 percent threshold (compare table A3). The role of childcare is investigated by looking at (i) childcare coverage for children aged 0-3 years, and (ii) childcare coverage for children aged three to school age. The effect of the interaction of leave and childcare is further analyzed by interacting the coverage rate for children aged 0-3 years, recoded into a dummy variable based on a 20-percent threshold, and the length of the leave period.
Although the fixed effects model is often used to estimate motherhoodrelated wage gaps, this strategy has certain drawbacks. Most importantly, while the model allows for the elimination of unobserved individual heterogeneity, it only accounts for unobserved heterogeneity that remains constant over time. If some unobserved factors, such as career plans or attitudes toward family and work, change after the birth of a child, these shifts will not be controlled for by the model, and will be captured in the estimated effect. But because in the current analysis the individuals are observed for only four subsequent years, the period of time during which their attitudes might change is rather short.
The use of a four-year panel introduces additional problems. Most importantly, the levels of within-individual variability are low; and it is possible that some individuals will not be observed returning to work, even though they do so later on. Within-individual variation may be assessed by examining the number of women for whom the number of children changes: there are approximately 3,336 such cases (or 5 percent of the total sample), or an average of 120 cases at the country level. The countries with the smallest numbers of such cases are Malta and Portugal (fewer than twenty cases), and the countries with the largest numbers of such cases are Italy and Spain (more than 250 cases). The problem of not observing individuals returning to work is most likely to apply to particular countries; i.e., countries in which the total length of the leave entitlements available to mothers is close to the maximum length of time an individual is observed in the data. As a robustness check, the analysis is thus re-estimated on a sample that excludes countries for which the total length of available periods of leave is close to the maximum duration of the EU-SILC panel.
Results
The estimates of the effects of having children on women's employment and wages, obtained with the use of fixed effects (FE) and HT models for a set of twenty-eight European countries, are presented in figures 2 and 3. Detailed estimates are shown in table 1. In all of the countries studied, the F tests for the joint significance of individual fixed effects result in small p values, which suggests that these effects are jointly statistically significant.
For the employment gap, the results indicate that there are significant employment gaps in sixteen countries according to the FE model, and in twelve countries according to the HT model. The countries identified in each model are not, however, identical. As can be seen in figure 2, countries may be grouped according to the size of the employment gap associated with having childrearing responsibilities. Consistent with our expectations, we find that the employment gaps between women with and without children are greatest in the CEE countries. High negative associations of around 0.3 to even 0.5 are found for the Czech Republic, the Slovak Republic, Hungary, and Estonia, followed by Poland and Austria. For example, the gap of around 0.4 that is observed in the Czech Republic indicates that, compared to having no children, having an additional child reduces the chances of a woman's employment by approximately 40 percent. By contrast, in most Western European countries the employment gap between women with and without children is around 10 percent, and in nine of the countries there is no significant gap at all. The notable exceptions are Denmark and Malta, where the estimated effect is positive, and mothers therefore have an advantage over childless women.
The large gaps observed in the Czech and Slovak Republics, Hungary, and Estonia may be partially attributable to the data structure and coding of the employment indicator. All five countries offer very long periods of parental and homecare leave, exceeding 150 weeks (approximately 37 months; compare (2) The motherhood gap is defined as a change in employment probability caused by an additional child. (3) Coefficients are estimated using fixed effects (FE) and Hausman-Taylor (HT) models. The models are specified as described in section Methodology. (4) For the following countries, the data lack the measure of non-labor income from financial sources: Cyprus, Czech Republic, Denmark, Finland, Hungary, Iceland, Lithuania, Malta, Netherlands, Norway, Slovakia, and UK. figure 1 ). This means that during the four years that they are observed in the data, some mothers who are on an extended leave but intend to return to their job may be treated as non-employed. The estimated effects in these countries may therefore be overestimated. This concern also applies to Norway and Finland (compare figure 1), where periods of parental and homecare leave are relatively long; but it should be less relevant for other Western European countries.
On the other hand, the results regarding the wage gap between mothers and non-mothers, presented in figure 3, indicate that there are significant motherhood wage penalties in six countries, according to the FE model; and in seven countries, according to the HT model. Again, the countries identified in each model are not identical. However, the findings suggest that women are financially penalized for motherhood and receive lower wages in only a few of the European countries studied. The largest negative motherhood wage gap is found for Denmark. But for the majority of the countries, no significant negative relationship between the number of children and the wage rate is found, regardless of the model used in the estimations. This finding indicates Notes: (1) Country-specific motherhood employment and wage gap obtained using FE (FE) and Hausman-Taylor (HT) models.
(2) Statistically significant estimates are denoted as follows: underlined p < 0.1, bold p < 0.05, underlined and bold p < 0.01.
(3) Well-paid parental leaves have an income compensation rate of at least at 60 percent. Low-paid parental leave is the sum of parental leave with an income compensation rate below 60 percent and homecare leave. Total well-/low-paid leave is the sum of well-/low-paid maternity and parental leave entitlements; the length of leave periods in weeks.
that, three years after giving birth to a child, women with children have no substantial pay disadvantage as measured by hourly wages. Moreover, in some countries, a positive and significant premium for motherhood is found. The results show no clear geographical division in the size of the estimated effect of having children on women's wages, and the CEE countries do not have exceptionally high motherhood wage penalties. This pattern may be explained by a number of factors, including differences in family policies, cultural characteristics, labor market conditions, and women's selection into work; which we discuss below. Table 1 summarizes motherhood employment and wage gaps obtained from country-specific estimations and some measures of work-family policies selected for the analysis. The data show that the negative effects of having children on women's employment rates are greater in countries where paid periods of leave are long, and childcare coverage for children aged 0-3 years is low. These countries include the CEE countries, but also Austria and Finland. The data also show that in most countries there is no significant and negative wage gap between mothers and non-mothers, and that there is no apparent relationship between the motherhood wage gap and work-family policies. Tables 2 and 3 present results from a more rigorous analysis of the relationship between policies and the size of the employment and the wage gaps, which is based on the re-estimation of equations (1) and (2) for the pooled sample of countries. Leave policies and childcare coverage are analyzed both separately (columns 1-4) and jointly (columns 5-7). The validity of the results obtained from the pooled regressions is additionally verified by several robustness checks. First, the problems related to the use of fouryear panel are addressed and the analysis is re-estimated on a sample that excludes countries for which the total length of available periods of leave is close to the maximum duration of the EU-SILC panel. The main findings obtained from these models indicate that the effects for low-paid periods of leave are smaller and less significant, while the effects for well-paid periods of parental and maternity leave are greater than the effects obtained from the estimations performed for the whole sample of countries, which we discuss below. The results obtained from these models are presented in tables A5 and A6. Second, all of the models are re-estimated with no macro-level controls and all of the models are evaluated for the presence of influential cases by dropping from the analysis observations from each country in turn. A comparison of the obtained coefficients suggests the main findings remain virtually unchanged by these validations. Detailed estimates from these models are omitted, and are available from the author upon the request.
The findings obtained from regressing the employment indicator on the variable measuring the number of children and its interactions with selected work-family policies, presented in table 2, reveal that, consistent with the continued previous literature and the descriptive evidence, higher levels of childcare coverage significantly reduce the negative effects of childrearing. In all of the models, the coefficients on childcare coverage rates for children aged 0-3 years interacted with children variable are positive and statistically significant, while the coefficients on childcare coverage rates for children aged three to school age interacted with children variable remain small and insignificant. This result strongly suggests that having access to childcare for children up to the age of three matters most for maternal employment. It is therefore likely that the large employment gaps observed in most of the CEE countries between women with and without children are primarily attributable to the very low childcare coverage rates in these countries for children aged 0-3 years. The length of the periods of leave available to mothers also affects the motherhood employment gap; and, irrespective of the income replacement rate, having the option to take a very long period of leave decreases the probability of employment among women with children, and thus increases the negative employment gap, as indicated by the significant negative coefficients on the squared Notes: (1) Robust clustered standard errors in parenthesis.
(2) Standard errors and coefficients on the interaction of work-family policies and children variable are multiplied by ten.
(3) ***p < 0.01, **p < 0.05, *p < 0.1. (4) The models control for macroeconomic factors as described in section Methodology.
(5) Childcare 1 denotes the coverage rate for children aged 0-3 years; childcare 2 denotes the coverage rate for children aged three to the compulsory school age; well-paid parental leaves have an income compensation rate of at least at 60 percent; low-paid parental leave is the sum of parental leave with an income compensation rate below 60 percent and homecare leave; total well-/low-paid leave is the sum of well-/low-paid maternity and parental leave entitlements; the length of leave periods in weeks. length of total leaves. Detailed results that distinguish between the effects of maternity and parental leave suggest that parental leave affects the employment rates of women with children much more than maternity leave. Irrespective of the income replacement rate, having the option to take a long period of parental leave helps mothers balance their work and family responsibilities. In line with previous findings (Budig, Misra, and Boeckmann 2012; Lapuerta, Baiz an, and Gonz alez 2011) our analysis shows that this relationship holds unless the periods of leave are very long, as very long periods of parental leave, even if they are compensated at a level of 60 percent or higher, are associated with a larger employment gap. It therefore appears that excessively long leave entitlements discourage women from working. Once again, this result implies that the finding that childrearing has a more negative effect on women's employment in the CEE countries than in the Western European countries can be attributed to the very long periods of leave parents are offered in these countries. Finally, there is some evidence that having access to a longer period of paternity leave is associated with a larger employment gap between mothers and childless women. A potential explanation for this somewhat counterintuitive result is that paternity leave is intended to encourage men to become more involved in childcare, and may therefore have been implemented in response to the observation that mothers have a high burden of childcare and a relatively large labor market disadvantage. Notes: The same as in Table 2 .
Cross-Country Evidence on Motherhood Employment and Wage Gaps
The results concerning the relationship between the number of children, wages, and the selected work-family policies are presented in table 3. The results reveal no statistically significant relationship between work-family policies and the size of the motherhood wage gap. These results are, however, sensitive to the sample composition, as a robustness check in which the countries with a total length of leave entitlements that is close to the maximum duration of the EU-SILC panel were dropped from the analysis shows a significant relationship between the length of leave entitlements and the size of the wage gap (compare table A6). The difference in the significance of the results obtained for the full sample of countries and the robustness sample points to potential problems related to selection, and particularly to a failure to observe women with children returning to work when very long periods of leave are available. The coefficients obtained in the robustness test show that while maternity leave and moderately long periods of well-paid parental leave tend to decrease levels of wage inequality, extremely long periods of leave lead to larger negative wage gaps. This relationship may be attributable to the longer periods of time women spend outside of the labor market when very long periods of leave are available, as women's skills may depreciate, their productivity may decline, and they may experience a loss of human capital. Irrespective of the sample restriction and the model specification, we find no significant relationship between childcare availability and the size of the motherhood wage penalty.
Lastly, we present evidence related to the hypothesis that leave and childcare policies interact, and show whether the effect of child-related leaves varies across countries with low and high levels of institutionalized childcare services. Given that the CEE countries have the lowest levels of childcare services for children aged 0-3 years in Europe, this additional analysis also illustrates to what extent research examining the link between work-family policies and motherhood gaps that does not include CEE countries is constrained due to selection based on family policy characteristics. To ease the interpretation of the results, the childcare coverage rate for children aged 0-3 years is recoded into a dummy variable that is equal to one if the coverage rate is below 20 percent (low coverage), and is equal to zero otherwise (high coverage). A coverage rate of below 20 percent is observed in the data for around 40 percent of the observations. To better understand the triple interactions, the main results are compared to the findings reported in the previous sub-section, and are presented graphically in figures 4 and 5. A detailed estimation output is provided in table A7.
Panel B in figure 4 shows that the relationship between the length of periods of paid leave and the motherhood employment gap differs across countries with low and high levels of childcare coverage. In particular, the effect of maternity leave varies across countries with low and high childcare coverage rates. 2) The solid/dashed line shows that the estimated effect of a given leave policy is statistically significant/insignificant, at least at the 0.1 significance level. In the case of Panel A, the significance is assessed based on the significance of a given policy interacted with the number of children; in the case of Panel B, the significance is assessed based on the significance of a given policy interacted with the number of children (high coverage), and based on a linear combination of coefficients on a given policy interacted with the number of children and with the childcare dummy variable (low coverage).
While a long period of maternity leave combined with ample access to childcare for children aged 0-3 years is found to reduce the employment gap between mothers and childless women, a long period of maternity leave combined with very limited access to institutionalized childcare does not seem to have a similarly positive effect. In other words, when levels of childcare coverage are low, the degree to which maternity leave facilitates mothers' employment (relative to employment among childless women) is also rather limited. The results further show that the effect of parental leave varies somewhat depending on the level of childcare coverage, as we find a significant negative effect of long well-paid parental leaves only for countries with low levels of childcare coverage. This finding is in line with our expectation that the combination of a very long period of leave and limited childcare found in many of the CEE countries has a very negative effect on mothers' relative employment rates.
Panel B in figure 5 shows the effects of the interaction of leave periods and childcare policies on the wage gap. We can see that the effect of maternity leave differs across countries with low and high levels of childcare coverage: while in countries with high levels of childcare coverage long periods of maternity leave are associated with greater wage inequality, there is no significant relationship found in countries with low levels of childcare coverage. In addition, in countries with high levels of childcare coverage, levels of wage inequality tend to be lower when very long periods of low-paid parental leave are available. When we compare these findings to the results obtained for the employment gap, it appears that the problem of mothers' selection into work is embedded in the estimation of the wage equation. In particular, we see that when the employment gap is reduced by a long period of maternity leave, and the intensity of mothers' selection into work is thereby decreased, the wage gap tends to be larger. The opposite also holds: when the employment gap is increased by a very long period of low-paid parental leave, mothers' selection into work is more intense, and the wage gap appears to be smaller.
Summary and Conclusion
This research extends previous work on the question of whether mothers have worse labor market outcomes than childless women by analyzing the motherhood employment and wage gaps for a set of twenty-eight European countries, which includes both Western European countries that have already been extensively studied, and CEE countries that are still underresearched. In addition, this study investigates two main research questions concerning family policies: (i) whether family policies shape the levels of motherhood-related labor market inequality that emerge after controlling for individual observed and unobserved heterogeneity and macroeconomic factors; and (ii) whether family policies interact with each other; i.e., whether the combinations of leave policies and childcare coverage affects the employment prospects and wages of women with and without children differently.
In response to the first question, and in line with previous research, we find that while the availability of both public and private care for children aged 0-3 years is associated with a reduction in the employment gap between mothers and childless women, having the option to take a very long period of parental leave, regardless of the replacement rate, leads to a larger motherhood employment gap. The results for the motherhood wage gap are mixed, and suggest that a longer period of parental leave is associated with a higher level of wage inequality. This finding is in line with the Cross-Country Evidence on Motherhood Employment and Wage Gaps theoretical prediction that skills and human capital tend to depreciate during the time spent on leave.
In response to the second question, the analysis provides some evidence that the effects of leave policies differ depending on the level of institutionalized childcare provision. The finding suggests that when access to childcare for children aged 0-3 years is limited, having the option to take leave has a stronger negative effect on mother's relative employment than in contexts in which the level of childcare provision is high.
These results may serve as a tool for assessing the consequences of the leave extensions that have been implemented in recent years in several European countries in response to the dramatic decline in fertility rates. As reported in the OECD Family database, extensions of parental leave periods have been observed in Austria, the Czech Republic, Poland, and Portugal. Except for Portugal, all of these countries have very low levels of childcare coverage for children aged 0-3 years, and large negative employment gaps between mothers and childless women. Given that even before these policy changes were implemented the parental leave periods in Austria and the Czech Republic were already very long, the further extension of these periods is likely to lead to even larger employment gaps and increased selection of mothers into work. For Poland, which before the policy changes provided no paid parental leave, and for Portugal, which granted fourteen weeks paid leave, it may be expected that these policy changes will have only marginal effects on mothers' employment. The results clearly show that in countries with low levels of childcare availability, the main policy focus should be on increasing access to childcare, and not on extending periods of leave, as providing childcare for children aged 0-3 years is the most efficient policy for helping women combine their work and family duties.
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(1) Educ 1 to 4 stands for: Educ 1-at most lower secondary education (ISCED 2), Educ 2-upper secondary education (ISCED 3), Educ 3-post-secondary non-tertiary education (ISCED 4), Educ 4-tertiary education (ISCED 5 and higher).
(2) Non-labor income expressed in euros.
Cross-Country Evidence on Motherhood Employment and Wage Gaps Table A2 . Notes.
(1) The length of the leave periods expressed in weeks.
(2) Childcare 1 denotes the coverage rate for children aged 0-3; childcare 2 denotes the coverage rate for children aged three to the compulsory school age. Notes.
(1) Robust clustered standard errors in parenthesis.
(2) Standard errors and coefficients on the interaction of work-family policies and children variable are multiplied by 10.
(3) ***p < 0.01, **p < 0.05, *p < 0.1. (4) Childcare 1 denotes the coverage rate for children aged 0-3 years; childcare 2 denotes the coverage rate for children aged three to the compulsory school age; well-paid parental leaves have an income compensation rate of at least at 60 percent; low-paid parental leave is the sum of parental leave with an income compensation rate below 60 percent and homecare leave; total well-/low-paid leave is the sum of well-/low-paid maternity and parental leave entitlements; the length of leave periods in weeks.
(5) Restricted sample does not include: Czech Republic, Slovak Republic, Estonia, Hungary, Finland, and Norway. Notes.
(1) Columns 1 and 5 represent coefficients estimated on a triple interaction between the children variable, the low childcare dummy variable, and policy measures; columns 2 and 6 represent coefficients estimated on an interaction between the children variable and policy measures; columns 3 and 7 represent coefficients estimated on an interaction between the low childcare dummy variable and policy measures; and columns 4 and 8 represent the estimated effect for policy measures.
(2) Low childcare denotes a dummy variable equal to 1 if the coverage rate for children aged 0-3 years is below 20 percent, and to 0 otherwise; childcare 2 denotes the coverage rate for children aged three to the compulsory school age; the length of leave periods in weeks. 9. The data from the EVS and the ISP are available for three years only : 2002, 2008, and 2012 . The information for the remaining years is imputed by assuming no change over the "gap" years. 10. A detailed comparison of the family policies in the post-socialist CEE countries and the Western countries may be found in Lov asz (2016). 11. Since employment is defined as a dummy variable, it is also possible to apply a fixed effect logit model. However, since our primary interest is in estimating of the marginal effect of motherhood and further policy-related analysis, which also involves interaction effects, and for which marginal effects are difficult to derive using nonlinear models (Norton and Ai 2003; Norton et al. 2004 ), a linear model with individuals fixed effects is chosen. 12. In line with the 2012 EU-SILC description, a densely populated area is defined as an area with at least 1,500 inhabitants per square kilometer and a minimum population of 50,000; an intermediate area is defined as an area with at least 300 inhabitants per square kilometer and a minimum population of 5,000; and a thinly populated area is defined as an area that is outside of the urban cluster. 13. The limitation of this approach is that the estimation does not fully account for the nested structure of the data. In particular, while a fixed effects model utilizes the information that data are clustered within individuals, it does not utilize the information that individuals are also clustered within countries. One possible estimation strategy for using such data would be to deploy multilevel models. However, the use of such models requires a substantial number of clusters (e.g., countries); and, as has been shown by Bryan and Jenkins (2016) , if the number of countries is small, multilevel models do not perform significantly better than pooled regressions with country fixed effects and robust standard errors.
